ABsTRAcr In the past 11 years 233 patients have undergone 241 parietal pleurectomies for either recurrence of their spontaneous pneumothorax or failure to respond adequately to management by tube drainage. Major complications occurred in 3-7% of cases, with transaxillary apical pleurectomy engendering significantly fewer complications than full pleurectomy through a posterolateral thoracotomy. The significantly larger number of minor complications, however, in patients undergoing full pleurectomy was largely due to the larger number of patients with chronic obstructive lung disease in this group. On the basis of our experience we advocate the use of transaxillary apical pleurectomy for the younger age group with recurrent pneumothoraces and a full pleurectomy in the older age group, who frequently present because of failure to respond satisfactorily to tube drainage during their initial pneumothorax and often have lung disease secondary to chronic obstructive lung disease which is not confined to the apex of the upper lobe. 
Patients and methods
We reviewed the clinical case notes and chest radiographs of all patients admitted to our unit from 1 January 1972 to 31 December 1982 either with a recurrence of spontaneous pneumothorax or after failure of tube drainage. We excluded those patients with traumatic pneumothoraces and those undergoing thoracotomy for a complication of tube drainage other than failure of the pneumothorax to resolve. We identified 233 patients fulfilling these criteria. Follow up data were compiled from information supplied by outpatient review or postal inquiry to the patients and their general practitioners.
Removal of the parietal pleura from the costal surface, the apex, and the mediastinum above the lung hilum was performed through a posterolateral thoracotomy through the bed of the fifth rib without division of the posterior end of the rib. This closely follows the original description of the operation by Gaenslers and is called full pleurectomy in this report. All apical pleurectomies were performed through an axillary incision with division of the intercostal muscles and entry to the chest through the bed of the fourth rib without division of the posterior end; only the pleura at the apex was removed. During both procedures sites of air leak and obvious bullae were oversewn with fine nonabsorbable monofilament sutures. In 12 full pleurectomies a decortication was required to allow full expansion of the lung. One or two intercostal drains were inserted, depending on the degree of air leak and the adequacy of haemostasis. In the past three 737 Complications Tables 5 and 6 show the complications, the major ones being death, respiratory failure requiring postoperative mechanical ventilation, and haemorrhage requiring re-exploration and the minor complications immediate contralateral pneumothorax after surgery requiring drainage, residual apical pneumothorax after removal of drains requiring an apical drain, chest infection productive of purulent sputum, sputum retention requiring bronchoscopy, wound infection, and deep vein thrombosis. Major complications occurred in Weeden, Smith there was no significant impairment of the mechanical efficiency of respiration. Like Singh,'5 we found no significant change in the results of respiratory function tests performed before and six months or more after parietal pleurectomy.
Parietal pleurectomy, whether apical or full, is associated with a low incidence of recurrence. In eight series469 1 13 15 1718 with adequate follow up data there were 752 pleurectomies with only three recurrences (0-4%), which is the same as our overall recurrence rate. It has been suggested by several authors that the recurrence rate after pleural abrasion is similar to that after pleurectomy. We have identified nine series of patients who had pleural abrasion with adequate follow up data.'2 [19] [20] [21] [22] [23] [24] [25] [26] In a total of 301 procedures there were seven recurrences (2.3%), which is significantly more (X2 = 9.97, p < 0.005) than the four recurrences (0-4%) occurring after a total of 988 pleurectomies (236 cases from our series and the 752 mentioned above).
We will discuss the complications encountered in our series from two points of view-firstly, in relation to features leading to increased morbidity and, secondly, comparing them with those reported in other series, bearing in mind the variation in defining complications and the differing patient populations. Overall complication rates for pleurectomy range from as low as 1.6%'5 up to 16.4% for patients under 40 and 48.3% for those aged 40 and over.'8 Few papers about pleural abrasion adequately report complications and some report mainly cases in children with cystic fibrosis. Quoted complication rates range from 3-3%21 to 11-1%12.
One hundred and fifty five full pleurectomies gave rise to 36 complications (23-2%)-significantly more (X2 = 6*22, p < 0*025) than the seven complications (9.5%) occurring after 74 apical pleurectomies. The two groups were significantly different as regards the age (means 27 is a significant difference (X2 = 10-6, p < 0.005). We therefore conclude that it is the presence of chronic obstructive lung disease which accounts for the high complication rate in those having a full pleurectomy and not the procedure itself. In patients both with and without chronic obstructive lung disease, tobacco smoking increased the complication rates. In the absence of chronic obstructive lung disease the rates were: non-smokers 4-5%, smokers 18.9% (X2 = 8X41, p < 0.005); and with chronic obstructive lung disease they were: non-smokers 28.6%, smokers 41.4% (X2 = 1-07, not significant), We believe that smoking increased morbidity but it was not as significant a factor as the presence of chronic obstructive lung disease.
Many series report no mortality, although a rate of 3-3% after pleurectomy has been reported in "older patients"'8 and a similar mortality rate after pleural abrasion has been reported. 2 Weeden, Smith reasonable to assume that the chest could be entered later through the area below the adhesions. Finally, if pleural abrasion is less likely than pleurectomy to prevent recurrence (which so far as we can determine is the case), the less dense adhesions produced may not be beneficial. We therefore make no apologies for advocating an operation that many authors, including Clagett,'4 consider too radical.
Over the past few years the use of surgical staples rather than sutures to seal air leaks or excise areas of cyst formation has become common. We have used staples in some cases (not included in our results) and have not found them superior in preventing air leaks. They certainly produce a higher proportion of cases with no air leak immediately after operation but in our experience after suturing 94.2% of air leaks have ceased within 24 hours and in only two patients (0.8%), both with chronic obstructive lung disease, did the leak persist for over four days. We do not consider the use of staples to be beneficial in terms of earlier discharge from hospital, particularly in view of the widely different costs and the multiple sites of cyst formation that are frequent in chronic obstructive lung disease.
In conclusion, we believe that the treatment of a spontaneous pneumothorax should take into account the underlying lung disease because this affects the tendency of the pneumothorax to recur. Fit young adults, who usually have apical disease, respond well to tube drainage, but since they have a tendency to suffer recurrences they should be considered for early surgery by apical pleurectomy if the air leak persists more than 72 hours. The older patients, many with chronic obstructive lung disease, often have widespread lung changes and respond less well to tube drainage, but have a lower recurrence rate, so a slightly more prolonged period of tube drainage, possibly up to 10 days, appears indicated before pleurectomy is performed. When a pleurectomy is carried out in patients with chronic obstructive lung disease, we would advocate a more extensive procedure than apical pleurectomy because of the more widespread cystic change.
